Hydrazine, carbothioamide derivatives 2, 3, and 4 were synthesized by the condensation of 1, 3, 5-tri carbonyl tri chloride, Terephthaloyl dichloride, and 1, 4-dicarbonyl chloride with thiosemicarbazide in presence of pyridine as a solvent. e reaction of compounds 2, 3, and 4 with DMAD or DEAD led to the formation of 4-oxothiozolidine derivatives (4b-c), (3a-c), and (2c-d). e treatment of compounds 2, 3, and 4 with 1, 4 -diboromoacetophenone resulted in the formation of thiazole derivatives (2g, 3f, 4f). e treatment of compounds 2, 3, and 4 with sulfuric led to the formation of 4H-1,2,4-triazole-3-thiol derivatives (2f, 3d, and 4d). e cyclization of compounds 2, 3, and 4 in the presence of 2N NaOH resulted in the formation of compounds 2e-4e containing two or three [1,2,4]triazole rings which are linked to the benzene ring. ese compounds are important and useful monomer for synthesis of various dendrimers.
Introduction
Oxadiazole derivatives, an important group of heterocyclic compounds, have been the subject of extensive study in the recent years. Numerous reports have highlighted their chemistry and use [1] [2] [3] [4] . It has also been reported in literature that certain compounds bearing 1,3,4-oxadiazole/thiadiazole and 1,2,4-triazole nucleus possess signi�cant anti-in�ammatory activity [5] [6] [7] . 4-iazolidinone derivatives are also known to possess antibacterial [8] [9] [10] [11] , antifungal [12] [13] [14] , antiviral [15] [16] [17] [18] , and antituberculosis [19] [20] [21] properties. 4 iazolidinones have been reported as novel inhibitors of the bacterial enzyme [22] . e incidence of tuberculosis is increasing worldwide, partly due to poverty and inequity and partly due to the HIV/AIDS pandemic, which greatly increase the risk of infectious proceeding to overt disease. During recent years, the microorganisms have developed increasing resistance against drugs. erefore, there is a need to develop new, potent, fast-acting antimicrobial, antiviral and antimycobacterial drugs with low toxicity. Triazoles and in particular 1,2,4-triazole nucleus have been incorporated into a wide variety of therapeutically interesting drug candidates including anti-in�ammatory, CNS stimulants, sedatives, antianxiety, and antimicrobial agents [23, 24] . iosemicarbazone and thiosemicarbazide derivatives are of considerable interest due to their antibacterial, antimalarial, antiviral, and antitumor activities. Heterocycles derived from thiosemicarbazide in the form of 1,2,4-triazoles and 1,2,4-triazines were also found to possess signi�cant antifungal, antibacterial, and insecticidal properties [25] . Five-member rings are highly prevalent in the pharmacopoeia and more generally in collections of bioactive compounds.
ere are a number of antimicrobial compounds containing a 1,2,4-triazole ring in their structures such as Fluconazole, Eperezolid, and Ravuconazole that are important antifungal drugs [26] . Heterocycles containing a 1,2,4-triazole or 1,3,4-thiadiazole moiety and the compounds consisting of 1,2,4-triazole and 1,3,4-thiadiazole condensed nucleus systems constitute a class of compounds possessing a wide spectrum of biological activities such as anti-in�ammatory, antiviral and antimicrobial and antitumor properties [27, 28] . In view of these facts, the aim of this present study is to obtain tris-and bis[(1,3,4-thiadiazol-2-amine)], tris-and bis[2-(2-(2-benzoyl hydrazinyl) 4-oxothiazolidine)] derivatives incorporating also bis[(4-1, 2, 4-triazole-3-thiol)] structures (Schemes 2, 3, and 4) as antimicrobial agents. ese derivatives can be used for synthesis of various dendrimers.
Results and Discussion
We started from carbonyl(phenyl) hydrazinecarbothioamide derivatives 2, 3, and 4. ese compounds were obtained from reaction of 1,4-dicarbonyl chloride, Terephthaloyl dichloride, 1,3,5-tricarbonyl trichloride, and thiosemicarbazide in presence of pyridine (Scheme 1). e structures of compounds 2, 3, and 4 were deduced from their elemental analysis, their IR, 1 H-and 13 C-NMR spectra. In the 1 H-NMR spectra of compounds 2, 3, and 4 the expected two peaks around 10 and 9 ppm corresponding to the two NH groups, two singles at 8 ppm corresponding to the NH 2 , and aromatic-H observed. Also their 13 C-NMR showed signals of C=S, C=O, and aromatic carbons 182, 165, 133, 131 ppm, respectively.
In order to obtain oxothiazolidine derivatives a series of 4-oxothiazolidine-5-ylidene 4b-c, 3b-c, and 2c-d were synthesized (Schemes 2-4). Compounds 4b-c, 3b-c, and 2c-d were obtained by coupling dialkyl acetylenedicarboxylate with a series of hydrazinecarbothioamides in methanol as a solvent at ambient temperature. On the basis of wellestablished chemistry of electrophilic acetylenes, it is reasonable to assume that compounds 4b-c, 3b-c, and 2c-d result from the initial conjugate addition of the sulfur atom of 3 to the acetylenic ester and then the ester group of intermediate is attacked by the amino moiety to yield 4b-c, 3b-c, and 2c-d by elimination of ROH.
e H-NMR spectrum of 4c in �MSO showed �ve singlet for CH 3 , H-C=C, aromatic protons, N-H (hydrazone), and N-H(oxothiazolidine ring) at 3.79, 6.73, 8.61, 9.48, 11.52 ppm, respectively. e 13 C-NMR spectrum of 4c showed eight signals in agreement with the proposed structure. Partial assignments of these resonances are given in the experimental section. e H-and C-NMR spectra 2c-d, 3a, 3b-c, and 4b are similar to those for 4c except for the ester moiety, which exhibit characteristic signals at appropriate chemical shis.
e treatment of compound 4 with sulfuric acid and sodium hydroxide produced 5,5 � ,5 �� -(benzene-1,3,5-triyl)-tris(1,3,4-thiadiazol-2-amine) (4d) and 5,5 � ,5 �� -(benzene-1,3,5-triyl)tris(4H-1,2,4-triazole-3-thiol) (4e), respectively. ese compounds displayed IR, 1 H and 13 C-NMR spectra and elemental analyses consistent with the assigned structures. In the 1 H-NMR spectrum of compound 4e, additional signal due to -SH group appeared at 13.89 ppm (controlled by changing D 2 O), while the 2 -NH-and -NH 2 signals disappeared. Moreover, the IR spectrum of compound 4e displayed and -SH stretching band at 2714 cm −1 . e hydrogen's of the -NH 2 group in compound 4d resonated at 7.60 ppm in the 1 H-NMR spectrum. e -NH 2 stretching band was observed at 3187 cm −1 in the IR spectrum. Synthesized compounds are useful and important derivatives for synthesis of different important dendrimers.
e synthesis of compounds 2 g, 3f, and 4f were carried out by the reaction of 2,4 � -dibromoacetophenone with compounds 2, 3, and 4 in DMF as a solvent and ultrasound irradiation at ambient temperature. e 1 H and 13 C-NMR spectra of compounds 2g, 3f, and 4f displayed additional signals due to the aromatic ring derived from 2, 4 � -dibromoacetophenone moiety at aromatic region, while the signal belonging to the -NH 2 and -NH-groups of hydrazinecarbothioamide structure did not appear. In the 1 H-NMR spectra of compounds 2g, 3f, and 4f two signals, each belonging to the two -NH-(O=C-NH-NH-) groups, observed between 11.03 and 11.15, 9.75 and 9.79 ppm, respectively. e signal belonging to thiazole ring protons (HC=C) and aromatic protons appeared between 7.30 and 7.34, 7.54, and 8.68 ppm, respectively, in the 1 H-NMR spectrum of compounds 2g, 3f, and 4f. e 13 C-NMR spectra of compounds 2g, 3f, and 4f showed signals in agreement with the proposed structures. Complete assignments of these resonances are given in the experimental section.
Experimental

Synthesis of 1,4-Dicarbonyl(phenyl)bis(hydrazinecarbothioamide) (2).
Terephthaloyl dichloride (20 mmol) in pyridine (5 mL) was stirred at room temperature for 10 min. en a mixture of thiosemicarbazide (40 mmol) in pyridine (5 mL) was added drop wise to these and then stirred at ambient temperature for 24 hours. e pyridine was removed under reduced pressure. To the residue, was added water, and the precipitate was �ltered, washed with water and recrystallized from DMF to afford the desired product (2) .
According to the procedure, compound 2 was obtained as white powder. Yield: 92%. Mp: 234-236 
General Procedure for the Preparation of 1,4-Benzoyl-bisalkyl 2-(2-hydrazono)-4-oxothiazolidine-5-ylidene)acetate (2c-d).
A mixture of 1,4-benzoyl-bis-hydrazinecarbothioamide (1 mmol) and methanol (8 mL) was stirred at ambient temperature for 15 min. en a solution of DMAD or DEAD (2 mmol) and methanol (2 mL) was added drop wise to it. e reaction mixture was stirred at ambient temperature for 20 hr. e produced solid was �ltered off and recrystallized by DMF to give the desired compounds (2c-d). � -diboromoacetophenone (1 mmol) and DMF (2 mL) drop wise was added to it. Aer 100 min the reaction completed (reaction accession controlled by TLC chromatography). Finally put the vessel in refrigerator for 1 hour. e precipitate was �ltered and recrystallized from ethyl acetate, to give the desired compounds (2 g).
1,4-Dicarbonyl(phenyl)bis(methyl-2-((Z)-2-hydrazono -4-oxothiazolidine-5-ylidene) acetate) (2d
1,4-Dicarbonyl(phenyl)bis(ethyl-2-((Z)-2-hydrazono-4-oxothiazolidine-5 ylidene) acetate) (2c
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Synthesis of 5,5 � -(1,4-Phenylene) Bis(4-1,2,4-triazole-3-thiol) (2f).
A mixture of 1, 4-benzoyl-bis-hydrazine carbothioamide (1 mmol) and methanol (8 mL) was stirred at ambient temperature for 15 min. en a solution of 15% sodium hydroxide (5 mL) was added and re�uxed for 1 h. Aer the reaction completed the mixture was cooled to the room temperature and then acidi�ed to pH 7 with acetic acid (1 N). e precipitate was �ltered, washed with water, and recrystallized from DMF, to afford the desired compound (2f 
Synthesis of 5,5
� -(1,4-Phenylene) Dithiophen-2-amine (2e). 1,4-Benzoyl-bis-hydrazinecarbothioamide (1 mmol) in 10 mL concentrated sulfuric acid (was cooled to the 0 ∘ C temperatures) was stirred for 15 min, and then le for another 10 min at room temperature. e resulting solution was poured slowly into ice-cold water, made alkaline to pH 8 with aqueous ammonia and the precipitated product was �ltered, washed with water, and recrystallized from DMF.
White powder m.p = 290 ∘ C. Yield: 87%. 
Ethyl 2-(2-(2-(3-(2-carbamothioylhydrazinecarbonyl)benzoyl)hydrazono)-4-oxothiazolidine-5-ylidene)acetate(3a)
.
Synthesis of 1,3,5-Tricarbonyl(phenyl) tris(hydrazinecarbothioamide) (4).
A mixture of 1,3,5-tri carbonyl trichloride (20 mmol) in pyridine (5 mL) was stirred at room temperature for 10 min. en a mixture of thiosemicarbazide (60 mmol) in pyridine (10 mL) was added drop wise to it, and then stirred for 24 hours. e pyridine was removed under reduced pressure. To the residue, was added water and the precipitate was �ltered, washed with water, and recrystallized from DMF to afford the desired product (4).
Cream (4c, 4d) . A mixture of 1,3,5-benzoyl trishydrazine carbothioamide (0.5 mmol) and methanol (8 mL) was stirred at room temperature for 15 min. en a solution of DMAD or DEAD (1.5 mmol) and methanol (2 mL) was added drop wise to it. e reaction mixture was then stirred at ambient temperature for 22 hr. e separated solid was �ltered off and recrystallized by DMF to give the desired compounds. 
General Procedure for the Synthesis of 1,3,5-Benzoyltris-alkyl 2-(hydrazono)-4-oxothiazolidine-5-ylidene) Acetate
1,3,5-Benzoyl-tris-ethyl 2-(2-Hydrazono)-4-oxothiazolidine-5-ylidene)acetate (4d
-tril) Tris (4-1,2,4-thriazole-3-thiol) (4d).
A mixture of 1, 3, 5-benzoyl-trishydrazine carbothioamide (1 mmol) and concentrated sulfuric acid (10 mL) in ice-cold water was stirred for 15 min, and then was re�uxed for 2 hours. e resulting solution was poured slowly into ice-cold water, made alkaline to pH 8 with a�ueous ammonia and the precipitated product was �ltered, washed with water, and recrystallized from DMF.
Brown powder. Yield: %58, m.p 320 ∘ C. 1 H-NMR (DMSO-d 6 , 500 MHz): (ppm) = 8.37 (3H, Ar-H), 13 � -diboromoacetophenone (1.5 mmol) and DMF (2 mL) was added to it drop wise. Aer 100 min the reaction completed (reaction accession controlled by TLC chromatography). Finally put the vessel in refrigerator for 1 hour. e precipitate was �ltered and recrystallized from ethyl acetate, to give the desired compound (4f 
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